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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reflection plate and a reflective liquid crystal 
display device realizing a bright display and a method for manufacturing the same by 
effectively using the light of a fluorescent lamp or sun light as a light source and increasing 
the light reflected to the observer's side. 

SOLUTION: In the reflection platie used in the reflective liquid crystal display device where 
the display light Li is incident from the outside, light emitted from the light source is reflected 
to the side of an observer P in a plane containing the observer P viewing the display surface, | 
the display surface and the light source. I 
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CLAIMS 



[Claim(s)] 

[Claim 1] The reflecting plate characterized by reflecting in said observer side the light which carries out 
outgoing radiation from the light source in the field which includes the observer who is looking at the 
screen, the screen, and the light source in the reflecting plate used for the reflective mold liquid crystal 
display which makes the incident light from the outside the display light source. 

[Claim 2] The reflecting plate according to claim 1 with which a front face is characterized by having the 
shape of toothing and many lines which connected the heights of the shape of this toothing, lines which 
connected crevices, or lines which connected interstitial segment ****** of heights and a crevice 
having the component which intersects perpendicularly mostly to the direction to which said observer 
and said light source are connected. 

[Claim 3] It is [ about ] from about +10 degrees centering on the direction which intersects 
perpendicularly mostly to the line which connected said observer and light source of the line which 
connected said heights, the line which connected crevices, or the line which connected interstitial 
segment ****** of heights and a crevice. -Reflecting plate according to claim 2 comparatively 
characterized by the thing of the component which exists in the include-angle range of 10 degrees 
become 20% or more of the whole. 

[Claim 4] The reflecting plate according to claim 2 or 3 characterized by whenever [ average tilt-angle / 
of the irregularity formed in the direction to which said observer and light source of the shape of said 
toothing are connected ] differing from whenever [ average tilt-angle / of the irregularity formed in the 
direction which intersects perpendicularly with this ]. 

[Claim 5] Whenever [ said average tilt-angle ] is a reflecting plate according to claim 4 characterized by 
differing 0.5 degrees or more. 

[Claim 6] The shape of said toothing is a reflecting plate given in either of claims 2-5 characterized by 
being constituted with the unit graphic form which has the anisotropy from which the direction of a 
major axis and minor-axis lay length differ. 

[Claim 7] The reflecting plate according to claim 6 with which the effective segment ratio which is a 
ratio of total of the direction die length of a major axis which divided when based on the include angle to 
the datum line of the direction of a minor axis of said unit graphic form, and total of all the direction die 
length of a m^jor axis is characterized by being about 22% or more. 

[Claim 8] An include angle [ as opposed to / when based on said include angle / said datum line in a 
division ] is [ about ]. -It is the reflecting plate according to claim 7 characterized by being carried out 
by the case where it is contained in the range of 20 to about +20 degrees, and the case of being other. 
[Claim 9] The shape of said toothing is a reflecting plate given in either of claims 6-8 characterized by 
being formed with the convex pattern which shifted the location of the top-most vertices of the 
elementary figure pattern described using said unit graphic form, and was considered as random 
arrangement. 

[Claim 10] As a configuration said elementary figure pattern A straight line, a triangle, a square, a 
hexagon, These flat forms/a rectangle, an ellipse, U typeface, a rhombus, V/U structure, the thing that 
rotated these patterns, or the thing to which these patterns were made to expand or reduce is used. As 
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a parameter The reflecting plate according to claim 9 characterized by consisting of die length of one 
side, the width of face of Rhine, a pitch, or a graphic form with which random nature was used and 
formed. 

[Claim 1 1] The shape of said toothing is a reflecting plate given in either of claims 2-10 characterized 
by forming a flat-surface configuration in an approximate circle form, and being formed with the convex 
pattern arranged by being isolated, respectively so that it may be made to approach horizontally and 
may have a difference to the average value of a horizontal pitch, and the average value of a 
perpendicular direction pitch. 

[Claim 1 2] The manufacture approach of the reflecting plate characterized by creating the shape of said 
toothing and manufacturing the reflecting plate of a publication to either of claims 2-1 1 using the mask 
constituted with the unit graphic form which has the anisotropy from which the direction of a major axis 
and minor-axis lay length differ as an elementary figure which constitutes a light transmission pattern or 
a protection-from-light pattern. 

[Claim 13] The reflective mold liquid crystal display characterized by making into the display light source 
the reflected light which made said reflecting plate reflect the incident light from the outside in either of 
claims 1-11 using the reflecting plate of a publication. 

[Claim 14] The reflective mold liquid crystal display characterized by making into the display light source 
the reflected light in which said reflecting plate was made to reflect the incident light from the outside 
using the reflecting plate manufactured by the manufacture approach of a reflecting plate according to 
claim 12. 

[Claim 15] The reflective mold liquid crystal display according to claim 13 or 14 characterized by driving 
liquid crystal by the active matrix which prepared the thin film transistor as a switching element for 
every pixel. 

[Claim 16] The process which forms the substrate of a switching element, covers said switching element, 
and carries out the laminating of the 1st insulating layer, The process which forms the convex pattern 
which forms the shape of toothing of the reflecting plate of a publication in either of claims 2-1 1 on said 
1st insulating layer, and performs heat baking, The manufacture approach of the reflective mold liquid 
crystal display which applies a wrap interlayer film, makes said convex pattern the configuration of 
smooth irregularity, and is characterized by having the process which performs heat baking of said 
interlayer film and forms the 2nd insulating layer, and the process which carries out the laminating of the 
wrap conductivity thin film for said 2nd insulating layer, and forms said reflecting plate. 
[Claim 17] The reflecting plate with which the reflection factor of light reflected in the reflecting plate 
used for the reflective mold liquid crystal display which makes the incident light from the outside the 
display light source the second include angle at the time of carrying out incidence of the light at the first 
include angle to this reflecting plate is characterized by having an anisotropy a fixed period to bearing of 
this reflecting plate when rotating this reflecting plate, with these first and second include angle 
maintained. 

[Claim 18] The reflecting plate according to claim 17 characterized by being formed so that the crevice 
where a front face has the shape of toothing, and was surrounded by the heights of the shape of this 
toothing may become a polygon more than a triangle. 

[Claim 19] The reflecting plate according to claim 18 characterized by controlling the period and 
reflection factor of an anisotropy of a reflection factor in said reflecting plate by controlling the 
configuration of said polygon. 

[Claim 20] The reflecting plate according to claim 18 or 19 characterized by the distance between the 
top-most vertices of the polygon in the shape of said toothing being an average of 5 micrometers or 
more. <BR> [Claim 21] The reflective mold liquid crystal display which is a reflective mold liquid crystal 
display which makes the reflected light which made said reflecting plate reflect the incident light from 
the outside in either of claims 17-21 using the reflecting plate of a publication the display light source, 
and is characterized by making it become almost parallel to the direction to which the light source and 
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said-observer of the light which carries out incidence of the bearing where the reflection factor of said 
reflecting plate becomes large to said reflective mold liquid crystal display are connected. 
[Claim 22] The manufacture approach of the reflecting plate characterized by to be the approach of 
manufacturing the reflecting plate of a publication to either of claims 17-20, and for the process which 
forms the reflecting plate which has the shape of said toothing to use an insulating material on a 
substrate, and to have the process which forms said convex pattern, the process which forms the 2nd 
insulating layer so that said convex pattern may be covered, and the process which forms the reflective 
film in the upper part of said 2nd insulating layer. 

[Claim 23] The manufacture approach of the reflecting plate [ equipped with the process at which the 
process which forms the shape of said toothing forms on a substrate the insulating layer which has said 
heights pattern configuration using the mask which has a protection-from-light field equivalent to said 
heights or crevice, and the process which forms an insulating layer so that said convex pattern may be 
covered ] according to claim 22. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to a reflective mold liquid crystal display and its 
manufacture approach about a reflective mold liquid crystal display and its manufacture approach at the 
reflecting plate list which reflects the incident light from the outside in a reflecting plate list, and is 
made into the display light source. 
[0002] 

[Description of the Prior Art] The liquid crystal display (liquid crystal display:LCD) of a reflective mold 
without the need of having a back light as the light source is known by having a reflecting plate, 
reflecting the incident light from the outside in the interior of equipment with this reflecting plate, and 
considering as the display light source conventionally. 

[0003] As such a conventional reflective mold liquid crystal display, it leaves an organic compound 
insulator for example, according to a photolithography process, the heights of isolation are formed in the 
front face of a reflecting plate, an interlayer film is prepared on these heights, it considers as the shape 
of smooth toothing which consists of a part of the crest which consists of heights, and a part of the 
other trough, and the thing in which the concavo-convex pattern was formed is on the surface of a 
reflecting plate (refer to JP,2825713,B). 

[0004] Drawing 14 is the top view showing the example of the concavo-convex pattern formed in the 
conventional reflecting plate. As shown in drawing 14 , a flat-surface configuration arranges respectively 
two or more heights 3 of a circle configuration in the isolated condition as a convex pattern used as the 
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base, and the concavo-convex pattern 1 is formed in the front face of a reflecting plate 2. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since it aimed at in the case of the conventional 
reflecting plate 2 diffusing incident light to some extent and reflecting it, the dispersion nature of light 
was strong, and incident light was reflected almost equally so that the reflective direction might serve as 
a cone configuration. 

[0006] Drawing 15 is the explanatory view showing the relation between the incident light by the 
reflecting plate of drawing 14 , and the reflected light. As shown in drawing 15 , it reflects with a 
reflecting plate 2 and the incident light Li by the fluorescent lamp or sunlight which carries out incidence 
from [ of the observer who is looking at the screen of a reflective mold liquid crystal display ] a 
transverse plane turns into the reflected light Lr diffused in all directions almost equally. 
[0007] Consequently, there were the following problems in an environment which a strong light (direct 
light) from [, such as a fluorescent lamp, ] specification is dominant, and is weak like the interior of a 
room. That is, in the reflecting plate 2 which consists of the conventional concavo-convex pattern using 
the pattern of an approximate circle form, since light from specification was not able to be efficiently 
reflected in an observer side, the light which carries out incidence to a panel was not able to be used 
effectively. Therefore, the light reflected in an observer side becomes weak, and serves as a display 
sensed as a dark display. 

[0008] The purpose of this invention is providing with a reflective mold liquid crystal display and its 
manufacture approach the reflecting plate list from which the light of the strong light source of energy 
like a fluorescent lamp or sunlight is effectively used, light reflected in an observer side is made [ many ], 
and a bright display is obtained. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the reflecting plate 
concerning this invention is characterized by reflecting in said observer side the light which carries out 
outgoing radiation from the light source in the field including the observer who is looking at the screen, 
the screen, and the light source in the reflecting plate used for the reflective mold liquid crystal display 
which makes the incident light from the outside the display light source. v 
[0010] The reflecting plate used for the reflective mold liquid crystal display which makes the incident 
light from the outside the display light source by having the above-mentioned configuration becomes 
possible [ giving an anisotropy in the direction of a light reflex over the incident light from the outside ], 
and the light of the light source which exists in the abbreviation extension side of the line which 
connects the observer and the screen which are looking at the screen can be used effectively. The light 
of the strong light source of energy like a fluorescent lamp or sunlight can be used effectively by this, 
light reflected in an observer side can be made [ many ], and a bright display can be obtained under 
many [ the amount of direct Mitsunari ] environment. 

[001 1] Moreover, the above-mentioned reflecting plate can be manufactured by the manufacture 
approach of the reflecting plate concerning this invention, the reflective mold liquid crystal display 
concerning this invention can realize the reflective mold liquid crystal display which has the above- 
mentioned reflecting plate, and the above-mentioned reflective mold liquid crystal display can be 
realized by the manufacture approach of the reflective mold liquid crystal display concerning this 
invention. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained 
with reference to a drawing. 

[0013] Drawing 1 is the fragmentary sectional view of the reflective mold liquid crystal display 
concerning the gestalt of 1 implementation of this invention. As shown in drawing 1 , the reflective mold 
liquid crystal display 10 has the liquid crystal layer 13 put between the opposite side substrate 12 which 
countered the lower part side substrate 1 1 and the lower part side substrate 1 1, and has been arranged 
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inside equipment and the lower part side substrate 11, and the opposite side substrate 12. 
[0014] The active matrix which used the thin film transistor (thin film transistonTFT) as the switching 
element, and prepared it for every pixel is used for this reflective mold liquid crystal display 10. 
[0015] The lower part side substrate 11 has the insulating substrate 14, the insulating protective coat 
15, TFT16, the 1st insulating layer 17, the convex pattern 18, the 2nd insulating layer 19, and a reflector 
20. On the insulating substrate 14, the laminating of the insulating protective coat 15 is carried out, and 
TFT16 is formed on the insulating protective coat 15. TFT16 has drain electrode 16b on the wrap 
insulation protective coat 15, semi-conductor layer 16c, and 16d of source electrodes for gate electrode 
16a on the insulating substrate 14 f and gate electrode 16a. 

[0016] On the insulating protective coat 15 and TFT16, the convex pattern 18 is formed through the 1st 
insulating layer 17 or 16d of source electrodes of TFT1 6. This convex pattern 18, the 1st insulating layer 
17, and 16d of source electrodes were covered, the laminating of the 2nd insulating layer 19 was carried 
out, and the contact hole 21 which reaches 16d of source electrodes has opened in the 2nd insulating 
layer 19. 

[0017] Furthermore, the 2nd insulating layer 19 is covered with a contact hole 21, and the laminating of 
the reflector 20 is carried out. It connects with 16d of source electrodes of TFT16, and drain electrode 
16b, and a reflector 20 has a function as a reflecting plate and a pixel electrode. 

[0018] Moreover, the drain terminal area 23 on the wrap insulation protective coat 15 is formed in the 
terminal area established in the periphery section of the lower part side substrate 1 1 in the gate 
terminal area 22 with the gate terminal area 22 on the insulating substrate 14. 

[0019] The opposite side substrate 12 has the transparent electrode 24, the color filter 25, and the 
insulating substrate 26 by which the laminating was carried out to sequence from the liquid crystal layer 
13 side. The incident light Li which carried out incidence to the opposite side substrate 12 from this 
insulating substrate 26 reaches the lower part side substrate 11 through the liquid crystal layer 13 from 
the opposite side substrate 12, and it is reflected by the reflector 20, it turns into the reflected light Lr, 
and outgoing radiation is again carried out out of the opposite side substrate 12 from a transparent 
electrode 24 through the liquid crystal layer 13. 

[0020] Drawing 2 is the top view showing the example of the convex pattern formed in the reflector of 
drawing 1 . As shown in drawing 2 , the convex pattern 1 8 is formed in the front face of a reflector 
(reflecting plate) 20. 

[0021] The thing of the shape of a rod which bent on the way is put in order, and it is formed (refer to 
(a)), or the flat-surface configuration is formed combining the circle configuration and thin tabular thing 
so that this convex pattern 18 may serve as the base of the concavo-convex pattern (the shape of 
toothing) formed in the front face of a reflector 20 and the horizontal Rhine-like component along the 
front face of a reflector 20 may increase (refer to (b)). 

[0022] That is, the convex pattern 18 is formed so that directivity in which many light to the observer 
side who is looking at the screen of the reflective mold liquid crystal display 10 which carried out 
incidence to the reflector 20 from specification is reflected may be given. 

[0023] Drawing 3 is the explanatory view showing the reflected light by the convex pattern of drawing 2 . 
As shown in drawing 3 , the incident light Li from the light source S located in Observers P direction of 
a transverse plane is reflected by the convex pattern 18 of a reflector 20, and many of reflected lights 
turn into the reflected light Lr which goes in the direction of the eyes of the observer P who is looking 
at the screen. 

[0024] That is, a concavo-convex pattern is formed along the front face of a reflector 20 with the 
convex pattern 1 8 with which whenever [ average tilt-angle / to have been formed in the horizontal 
lengthwise direction which is a direction which connects Observer P to incident light Li ] differs from 
whenever [ average tilt-angle / to have been formed in the longitudinal direction which intersects 
perpendicularly with a lengthwise direction ]. 

[0025] Consequently, the concavo-convex pattern 18 will be formed of the polygon-like base where the 
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Rhine-like component along a longitudinal direction increases, and many fields which reflect the incident 
light Li from [ of Observer P ] a transverse plane in Observer P side are formed in a reflector 20, and it 
can make it reflect incident light Li in Observer P side efficiently by having many horizontal Rhine-like 
components. 

[0026] Therefore, since the direct light which makes a fluorescent lamp and the sun the light source can 
be effectively used compared with the reflector which has not prepared more horizontal Rhine-like 
components than the component of other directions, the screen can consider as a brighter reflective 
mold liquid crystal display. 

[0027] Here, the specific direction and observer side direction which were mentioned above are 
explained. The specific direction is a direction where an extraneous light with a strong illuminance (direct 
light) exists in the extraneous light which can carry out incidence to a reflector 20 from the exterior of 
the reflective mold liquid crystal display 10. In an indoor case, the direction where this direct light exists 
is a direction in which lighting fitting, such as a fluorescent lamp, is located, and when it is the outdoors, 
it turns into the direction of sunlight. 

[0028] Moreover, by the small personal digital assistant device equipped with the reflective mold liquid 
crystal display 10, since the sense is freely changeable, it is possible that an observer moves a device to 
a legible location and uses the screen most. 

[0029] Drawing 4 is a direct light and reflective mold liquid crystal display and the explanatory view of an 
observer's physical relationship. As shown in drawing 4 , it is the case (refer to (a) and (b)) where it 
exists on the same side where the observer P to whom Observer P is looking at the direct light from the 
light source S to which a legible location usually carries out incidence of the screen to a reflector 20 
most, the reflective mold liquid crystal display 10, and the screen contains the normal of the reflective 
mold liquid crystal display 10. Therefore, the direction with which such physical relationship is filled is 
defined as the specific direction and an observer side direction. 

[0030] The range of the breadth is determined from various related elements, such as structure of 
lighting fitting, and spacing of an observer's eyes or distance with a device, and incident light Li is 
[ about / 0 - ] to the direction of a normal. -60 degrees and the reflected light Lr are [ about ]. - 
Incident light Li and the reflected light Lr are about 40 degrees (about -20 - about +20 degrees) to 10 - 
+20 abbreviation, and the horizontal direction in alignment with the screen. 

[0031] Next, horizontally it mentioned above, and its rate are explained. It considers as the direction 
which intersects perpendicularly to the straight line which connected the direct light and Observer P 
from the light source S horizontally (refer to drawing 4 (b)). In the case of the reflector 20 concerning 
this invention, it is desirable for the intensity of light from specification (about [ about +20 degrees from 
a front core - ] -the range of 20 degrees) to double [ more than ] from the conventional omnidirection 
(360 degrees) as compared with the case where it condenses to homogeneity. The pattern of irregularity 
[ in / in order to obtain such an optical property / the planar structure of a reflector 20 ] is [ about ] 
from about +10 degrees horizontally. -It is desirable for the rate of the include-angle range of 10 
degrees to carry out to about 20% or more of the whole. 

[0032] Drawing 5 is the explanatory view of the requirements about the configuration of the convex 
pattern of drawing 2 . As shown in drawing 5 , the convex pattern 1 8 (refer to drawing 2 ) on a reflector 
20 is constituted by the unit graphic form 27 which has the anisotropy from which the direction of a 
major axis and minor-axis lay length differ. 

[0033] An include angle [ as opposed to the datum line O of r and the direction of a minor axis (direction 
which intersects perpendicularly in the direction of a major axis) for the die length of the major axis of 
the unit graphic form 27 ] is set to theta [deg]. If major-axis lay length of n and each unit graphic form 
27 is set to rn, the number of the unit graphic forms 27 which form the convex pattern 18 on a reflector 
20 The total Lterget of the direction die length of a major axis which divided when based on include- 
angle conditions (theta <-20ortheta> 20 -20<=theta<=20), the total Lall of all the direction die length of 
a major axis, and the effective segment ratio Ratio are [0034]. 
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[Equation 1] 

T — f 0 (9< - 20or 0>2O) 



Lafl— X Tn 

n=l 

Ratio=(LtexBei/Lrfi)xlOO 
[0035] It becomes. 

[0036] If equal, an effective segment ratio is about 22%. The light from a reference direction O (or that 
rectangular direction) can be effectively used by making this effective segment ratio desirable about 22% 
or more more than about 33% (about 1.5 times). 

[0037] Drawing 6 is the explanatory view showing the example of a convex pattern based on the unit 
graphic form of drawing 5 . The graphic form used as the base which forms the configuration and its 
convex pattern 18 of the reflector 20 with which the various convex patterns 18 were formed is 
contrasted and displayed on drawing 6 (refer to (a) - (f)). The graphic form used as this base shows the 
typical thing of the various configurations which arrange the unit graphic form 27 at random, are formed, 
and were formed. 

[0038] If the effective segment ratio in the convex pattern configuration of each reflector 20 is 
compared In the case of-like [ hexagon ] (refer to (c)), in the case of-like [ triangle ] (refer to (a)), a 
basic graphic form about 34% About 35%, In the case of the shape of the shape of a square (refer to (b)), 
and a rectangle (refer to (f)), in the case of a multipoint straight-line configuration (refer to (e)), it 
becomes about 100% about 60% about 47% in the case of a straight-line configuration (refer to (d)). 
[0039] That is, it is desirable to form the convex pattern 18 with the graphic form based on the shape of 
a polygon which has many horizontal Rhine. 

[0040] Drawing 7 is the explanatory view showing the example of the elementary figure pattern for 
forming the convex pattern of drawing 6 . The various elementary figures which become the origin of the 
elementary figure pattern and elementary figure pattern for forming various convex patterns (referring to 
drawing 6 ) are contrasted and displayed on drawing 7 . 

[0041] Each elementary figure pattern has STDUgata 1-4 which makes an elementary figure STDtr 
which makes the shape of a triangle an elementary figure, STDsikaku which makes the shape of a square 
an elementary figure, STDhishi which makes a rhombus configuration an elementary figure, STDHex! 
which makes the shape of a hexagon an elementary figure - a 3 or U character configuration. 
[0042] When designing the convex pattern 18 (refer to drawing 6 ), the desired convex pattern 18 is 
formed by describing this elementary figure pattern, next shifting, arranging and deforming the location 
of the top-most vertices of an elementary figure pattern first, using the unit graphic form 27 (referring 
to drawing 5 ). 

[0043] At this time, a straight line (horizontal Rhine), a triangle, a square, hexagons, these flat forms, a 
rectangle, an ellipse, U typeface, a rhombus, V/U structure, etc. use die length of one side, the width of 
. face of Rhine, a pitch, or random nature as a parameter as a basic pattern using the thing which rotated 
these patterns, or the thing to which these patterns were made to expand or reduce. 
[0044] Drawing 8 is the explanatory view showing the reflector production process in the production 
process of the reflective mold liquid crystal display shown in drawing 1 . As shown in drawing 8 , the 
substrate of TFT16 as a switching element is formed first (refer to (a)). 

[0045] Gate electrode 16a is formed on the insulating substrate 14, the laminating of the insulating 
protective coat 15 is carried out, and drain electrode 16b, semi-conductor layer 16c, and 16d of source 
electrodes are formed on the insulating protective coat 15, respectively. Furthermore, TFT16 is covered 
and the laminating of the 1st insulating layer 17 is carried out. 

[0046] In addition, not the thing restricted to TFT16 as a switching element but diode etc. may form the 
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substrate of other switching elements. 

[0047] Next, after applying organic resin on the 1 st insulating layer 1 7, exposure and a development are 
performed and the convex pattern 1 8 of two or more articles for forming a concavo-convex pattern in 
the front face of a reflector 20 is formed with a convex pattern formation mask (refer to (b)). Then, heat 
baking of organic resin is performed (refer to (c)). 

[0048] Next, after applying the interlayer film which consists of organic resin and considering as the 
shape of smooth toothing so that the convex pattern 18 may be covered, exposure and a development 
are performed and a contact hole 21 is opened. Then, heat baking of an interlayer film is performed and 
the 2nd insulating layer 19 is formed (refer to (d)). 

[0049] Next, after making it correspond to the formation location of a reflector 20 and forming a wrap 
aluminum (aluminum) thin film for the 2nd insulating layer 19 with a contact hole 21, exposure and a 
development are performed and the reflector 20 as a reflective pixel electrode is formed (refer to 
drawing 1 ). In addition, the ingredient of a reflector 20 may not be restricted to aluminum and may be 
formed with other conductive ingredients. 

[0050] In this reflector production process, aluminum film and the organic interlayer film between TFT 
substrates (concavo-convex layer) are made from two-layer, and also an organic interlayer film may be 
made from one layer. 

[0051] As mentioned above, irregularity is formed in the front face of a reflector 20, but exposure and 
development, and since a configuration changes with heat treatments further, a clear difference does 
not produce the organic material for forming this irregularity etc. by the difference in the pattern of a 
rhombus and elementary figures, such as an ellipse. Moreover, the case of a rectangle, or even when the 
die length of a long side differs, a difference does not arise in the configuration of final irregularity by 
making patterns approach. 

[0052] Therefore, it is important to use combining the configuration which has the biaxial nature of a 
major axis and a minor axis as a configuration used as the base of the protection-from-light section (or 
translucent part) of the mask used in the process which forms **** 1 8 used as the base. 
[0053] In addition, although the gestalt of this operation is explaining on the basis of the rectangle, even 
if this serves as configurations, such as a rhombus and an ellipse, it cannot be overemphasized that 
there is no effect in the effectiveness of this invention in any way. Moreover, there is no need that each 
graphic form has been independent completely, in this case, and it does not matter whether it has 
lapped or has a connected form. 

[0054] Drawing 9 is the top view showing other examples of the convex pattern formed in the reflector 
of drawing 1 . As shown in drawing 9 , a flat-surface configuration is formed in an approximate circle 
form, and the convex pattern 29 formed in a reflector 20 makes it approach horizontally, and it is 
isolated, respectively and it is arranged so that it may have a difference to the average value of the 
horizontal pitch Ph, and the average value of the perpendicular direction pitch Pv. Therefore, even if it is 
the convex pattern 29 of the isolated approximate circle form, the incident light Li from specification 
can be reflected more strongly. 

[0055] Moreover, if the reflector of a reflector 20 has the heights or the crevice reflecting the 
protection-from-light part of the mask used at the time of convex pattern formation and observes one 
convex pattern on a reflector, it has structure almost contrastive as a core for top-most vertices. 
[0056] In addition, it is also possible to form an inclined plane in a convex pattern making heights with 
large pattern (protection-from-light part of mask) size, and small heights approach, and lessening the 
residual membrane of many small parts for the residual membrane of a large part, i.e., by using two or 
more kinds of patterns with which sizes differ. 

[0057] Thus, according to this invention, the bright reflective mold liquid crystal display 10 can be 
formed by forming the shape of toothing which reflects many incident light Li to Observer P side from 
specification in the front face of the reflector 20 of a reflective mold liquid crystal display. 
[0058] That is, when the specific direction of the directions of an azimuth of a reflector 20 is made into 
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0 times, in order to make [ many ] the rate of a segment (Rhine pattern) that it is suitable in this 
specific direction, "the major axis side direction as which any of the isolated condition have the 
anisotropy configuration from which a major axis and a minor axis differ, or a connection condition are 
sufficient is concentrating the convex pattern 18 formed in the front face of a reflector 20 on the fixed 
sense", and a thing are made into requirements. 

[0059] Therefore, in the case of the concavo-convex pattern of the reflector which requires for this 
invention having reflected in the cone configuration almost equally the light which carried out incidence 
in the case of the concavo-convex pattern formed in the conventional reflecting plate, many light in the 
direction near the eyes of the observer who is looking at the screen which carried out incidence will be 
reflected. 

[0060] Moreover, the reflector 20 concerning this invention is reflecting in Observer P side the light 
which carries out outgoing radiation from the light source in a field including the observer P who is 
looking at the screen, the screen, and the light source, that front face has the shape of toothing, and 
many lines which connected the interstitial segment of the heights of the shape of this toothing, a 
crevice or heights, and each crevice have the component which intersects perpendicularly mostly to the 
direction which connects Observer P and the light source. 

[0061] Furthermore, it is [ about ] from about +10 degrees centering on the direction which intersects 
perpendicularly mostly to the line which connected Observer P and the light source of the line which 
connected the heights or the crevice in the shape of toothing. -The component which exists in the 
include-angle range of 10 degrees comparatively It has become 20% or more of the whole, and whenever 
[ average tilt-angle / of the irregularity formed in the direction to which Observer P and the light source 
of the shape of this toothing are connected ], and, whenever [ average tilt-angle / of the irregularity 
formed in the direction which intersects perpendicularly with this ] are differed and required (desirably 
0.5 degrees or more). 

[0062] In addition, in the gestalt of the above-mentioned implementation, although the concavo-convex 
pattern formed in the front face of a reflector 20 is formed considering the convex pattern 1 8 as the 
base, it may not be restricted to the convex pattern 18 and a concave pattern may be used for it as the 
base of a concavo-convex pattern. 

[0063] Drawing for explaining the measuring method of the reflection property of the reflecting plate of 
this invention to drawing 10 is shown. Moreover, an example of the reflection property which the 
reflecting plate of this invention has in drawing 1 1 is shown. To the perpendicular direction of a 
reflecting plate, measurement of a reflection property carried out incidence of the parallel light at an 
angle of -phi, and measured the reinforcement of the reflected light to the perpendicular direction of a 
reflecting plate by the light sensing portion installed in the include angle of theta. the measurement 
result shown in drawing 1 1 - it is obtained by measuring said measurement in the various bearings by 
changing the sense of a reflecting plate, with the include angle of phi and theta maintained. 
[0064] The reflection property of the reflecting plate of this invention is characterized by changing in a 
reflecting plate with bearings of the light which carries out incidence, and whenever [ azimuth / with a 
large reflection factor ], and whenever [ small azimuth ] appearing in it a fixed period. In this example, 
when making the radix point of measurement into 0 times and rotating a reflecting plate 360 degrees, 
the reflection factor is large every 60 degrees. 

[0065] Drawing 12 is the top view showing the configuration in the gestalt of other operations of the 
reflecting plate of this invention (it corresponds to claim 18). The reflecting plate of this invention has 
the shape of toothing on a front face, and it is formed so that the crevice 31 surrounded by the heights 
30 of the shape of the toothing may serve as a triangle. When carrying out incidence of the light source 
to a reflecting plate, one side of a triangle is characterized by being formed so that it may intersect 
perpendicularly mostly to the direction which connects an observer and said light source. 
[0066] An anisotropy [ as opposed to / by forming the shape of such toothing / as shown in drawing 1 1 
/ bearing for the reflection property of a reflecting plate ] can be given, and when bearing where an 
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observer exists is made into 0 times, the reflecting plate which can reflect much light by the observer 
side can be formed. 

[0067] Although the crevice configuration showed the triangular example, not only a triangle but a 
square and the polygon beyond it are sufficient as the configuration of a crevice, and the period of the 
anisotropy of a reflection factor and a reflection factor changes to drawing 12 by changing a 
configuration. Moreover, in the reflecting plate of this invention, the mean distance between polygonal 
top-most vertices is characterized by 5 micrometers or more of a certain things. Thus, since the normal 
component of the inclined plane formed in a part for heights and a crevice by setting distance to 5 
micrometers or more, applying gathers, the anisotropy over bearing can be given to a reflection factor. 
[0068] Drawing 13 is the top view showing the display of the gestalt of other operations of the reflecting 
plate of this invention, and a reflective mold liquid crystal display (it corresponds to claim 21). The 
reflecting plate 33 of this invention has the shape of toothing on a front face, and it is formed so that 
the amount of [ of the shape of the toothing ] heights may become a triangle. 

[0069] If one side of a triangle forms to the direction to which said observer and said light source are 
connected at this time so that it may intersect perpendicularly mostly, in the property shown in drawing 
1 1 , bearing where an observer exists becomes 0 times, and the reflection factor by the side of an 
observer can reflect much light by the observer side, and can offer the bright reflective mold liquid 
crystal display 32. 

[0070] Although the convex configuration showed the triangular example to drawing 13 t the 
configuration of heights may not be limited to a triangle and a square and the polygon beyond it are 
sufficient as it. 

[0071] Next, the manufacture approach of the reflective mold liquid crystal display of this invention is 
explained roughly. As shown in drawing 8 , the heights 18 (or crevice) by which patterning was carried 
out to the shape of a polygon more than a triangle with organic resin etc. are formed on the substrate 
14 which has the component of TFT16 grade (refer to drawing 8 (a)) (refer to drawing 8 (b)). Such a 
pattern can be formed through a photolithography process, etching processing, etc. 
[0072] Next, a part for the point of the heights 18 formed by doing in this way is rounded off by heat 
treatment etc. (refer to drawing 8 (c)X 

[0073] furthermore, these heights 18 (or crevice) — a wrap — like, an interlayer film 19 is formed with 
organic resin etc., and the whole is made into the shape of smooth toothing (refer to drawing 8 (d)). A 
contact hole 21 is formed in an interlayer film 19 at this time. 

[0074] Finally, film of a high reflection factor, such as aluminum, was formed in the upper part of an 
interlayer film 19, and the reflective mold liquid crystal display as shown in drawing 1 was obtained by 
carrying out patterning of the pixel electrode. 
[0075] 

[Effect of the Invention] As explained above, according to this invention, the reflecting plate used for 
the reflective mold liquid crystal display which makes the incident light from the outside the display light 
source Since the light of the light source which exists in the abbreviation extension side of the line 
which connects the observer and the screen which become possible [ giving an anisotropy in the 
direction of a light reflex over the incident light from the outside ], and are looking at the screen can be 
used effectively The light of the strong light source of energy like a fluorescent lamp or sunlight can be 
used effectively, light reflected in an observer side can be made [ many ], and a bright display can be 
obtained under many [ the amount of direct Mitsunari ] environment. 

[0076] Moreover, the above-mentioned reflecting plate can be manufactured by the manufacture 
approach of the reflecting plate concerning this invention, the reflective mold liquid crystal display 
concerning this invention can realize the reflective mold liquid crystal display which has the above- 
mentioned reflecting plate, and the above-mentioned reflective mold liquid crystal display can be 
realized by the manufacture approach of the reflective mold liquid crystal display concerning this 
invention. 



-11 - 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the fragmentary sectional view of the reflective mold liquid crystal display concerning 
the gestalt of 1 implementation of this invention. 

[Drawing 2] It is the top view showing the example of the convex pattern formed in the reflector of 
drawing 1 . 

[Drawing 3] It is the explanatory view showing the reflected light by the convex pattern of drawing 2 . 
[Drawing 4] They are a direct light and reflective mold liquid crystal display and the explanatory view of 
an observer's physical relationship. 

[Drawing 5] It is the explanatory view of the requirements about the configuration of the convex pattern 
of drawing 2 . 

[Drawing 6] It is the explanatory view showing the example of a convex pattern based on the unit 
graphic form of drawing 5 . 

[Drawing 7] It is the explanatory view showing the example of the elementary figure pattern for forming 
the convex pattern of drawing 6 . 

[Drawing 8] It is the explanatory view showing the reflector production process in the production 
process of the reflective mold liquid crystal display shown in drawing 1 . 

[Drawing 9] It is the top view showing other examples of the convex pattern formed in the reflector of 
drawing 1 . 

[Drawing 10] It is the schematic diagram of the equipment for explaining the measuring method of a 
reflection factor. 

[Drawing 1 1] It is the explanatory view showing the reflection property of the reflecting plate of this 
invention. 

[Drawing 12] It is the top view showing the configuration of the reflecting plate of this invention. 
[Drawing 13] It is a top view for explaining the reflective mold liquid crystal display of this invention. 
[Drawing 14] It is the top view showing the example of the concavo-convex pattern formed in the 
conventional reflecting plate. 

[Drawing 15] It is the explanatory view showing the relation between the incident light by the reflecting 
plate of drawing 1 4 , and the reflected light. 
[Description of Notations] 

10 Reflective Mold Liquid Crystal Display 

1 1 Lower Part Side Substrate 

12 Opposite Side Substrate 

13 Liquid Crystal Layer 
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14 Insulating Substrate 

1 5 Insulating Protective Coat 

1 6 TFT 

16a Gate electrode 
16b Drain electrode 
16c Semi-conductor layer 
1 6d Source electrode 

17 1st Insulating Layer 

1 8 29 Convex pattern 

19 2nd Insulating Layer 

20 Reflector 

21 Contact Hole 

22 Gate Terminal Area 

23 Drain Terminal Area 

24 Transparence Substrate 

25 Color Filter 

26 Insulating Substrate 

27 Unit Graphic Form 

28 Basic Pattern 
28a Rhine 

30 Convex Pattern 

31 Crevice 32 <BR> Display of Reflective Mold Liquid Crystal Display 
33 Pixel Section Enlarged Drawing 

Li Incident light 

Lr Reflected light 

Ph Horizontal pitch 

Pv Perpendicular direction pitch 

P Observer 

S Light source 
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T, iD»tL<B6Ii%H±8 OJtSXfiHT, $6 
[0 0 19] #fgBjT«U l^-x-v 3 > 

fit (fiffi^) £§ng-r&7c&. 4>&< <ht)-ocD^s^ 

«£*T5^§i^fc£,^£b*-:r-->3 >±#3>J£L 
T. 0. 1 OIl%©iiT't;Pn-X7tT- 

Jl/D-X7-tx- h 1 0 OSfMSBlCttL-T, 0. 1 

3ommm<Dmmr®im-r%ztmi£v<. o. 375 

Ml OM»l$©ISfflT{£fflT&££^J:i9»;£L<, 
0. 5-1 0St*^©«&BT&ffl^3C£/^£e>tC&r£ 

l<, 0. 5 7 i )3.3mm$R<Dmm-T?mm-?z>z.ttfm : b 

LTfei^. U^— r— >a >±##M> 2 3 0-3 6 
0 nm©jS[Sfi«C*^:!RJRiftfiS^r'r5^i:**»*L/ 
*7c, l^-^-->3>±#j$Jte, PfUffi^tCjIK 

[0 0 2 0] l/?-f->3>±#MtLT. 

y-tmz^ts. i$mmmit*mm\$, 6 sat cttet> 
'Nfaia-sjc, ^mm^umx'&D. 5 6 

at, -fs^z-juft, f77-;n, 75f >i, mj 

'JSy>l, tf7v>mi5<fctf l ■ 3, 5-h'J7v> 
77>I, f^7i>l, fcfrj — JVM, -t^^-)V 

at. ?-7"j-)vm. 5 ^v-;ust. hUTV-^at. 

tT'JS»8R. tU5y>S> e^>8!i5cfctf 1, 3, 

tt, 2~2 0T35§CiAWJl<> 2 - l 2 T&S £ 
£#J:9$t£L<. 2~6f*5C«!:^I^ilK 

(a) ^S^^T^ 
(b) *^^Titt*S-r^«^*5cfcl/ (c) Slgg 

^D^tti^T-^ft^) fcS^M&te (a) - 
(c) (D^fnt-feiH. 

[o 0 2 i ] (a) (Dmsm (-^>&>±<D%mmme>® 

Si. 7;i/:*U>gt, 73ii->hU>m, 7>h?±> 

m. T-ti-y^uym. t'7iri,/S, j-yf-ty 



(5) 

a, Mu>m. -o^-)m. <iviyv-)vm.. ^> 
'/7 7>i. ^/-/w?!/!, -r > k >j s»st» 

?y-)vm. / <>7h'J7 > /-jH- ^u>s, 
v-^gi, yu*ym, */'j>gi, ^y4vj>§t, 
^yy>s. *:J-V'j>si, y>yu>i, ^y^-y- 

st, 7?Vz?ym. y^i-yhwym* *+r>5 L > 

». 7xty>S, 7i/f7y>l, 7 x 7 ^-tr^-f 

5. ^^u^gt, TXuym. -iyv-)vm. ^>7 
**v/-)im. ^> i 7f7 > /-;n, ^77^^; 

b^. (b) ~t)co^#^(DM*MT-P B 1 
fcti^S^ttffiS^^^L-TfcJ;^. (c) <Dm$£ 
20 +-1/>S, -CO-, -O-, -NH-, -S-£fc 

[0 0 2 2] c 1 : -CO-O- 



c 2 


-CO-NH- 


c 3 


-7)l*U>-0- 


c 4 


-NH-CO-NH- 


c 5 


-NH-CO-O- 


c 6 


-o-co-o- 


30 c 7 


-o-T)i*vy-o- 


c 8 


-CO-7J^Zl/>- 


c 9 


-co~7;^-1/>-nh- 


c 10 


-C0-7J^Zl/>-0- 


c 11 


-t;I/^1/>-co-o-t;u^u>-o-co 




c 12 


-0-7^+l/>-C0-0-7;^U>-0- 


CO- 




c 13 


. -0-C0-7MI//-C0-0- 


c 14 


. -NH-CO-7i^l/>- 


40 c 15 


. -0-C0-7i^Zl/>- 


[0023] ^mmm^^ummm^ iii^lt 



1 , Br, I) , tHn + yjk *;U#+v-;l/, ->T 
7, 757, ~hn, y;;i/J^, ^^A^E-fJk XJl-7 7 

-)\,75.y&, 7)l*)\s3-*m. 7)i>*)V7.)Vits-)\, 
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[o o 2 4] 7;Mr;ua©£5RSC J H*tt, lTiSsx-ab 
•5 n t b sgtK7;Mr;us«fc o *>*8tt7;u*;u 
b < . a*«7;u+^s*«»»c» * bi>. 

t£&, *^Jk X^Jk n-T^Jk n-"\*->;k 2 

81#7Jk^x;ua,fc t) t>att7;udr-;u* 

7;i"5rx;Pg«. S bTHTfc«t:H. 7 

Z**«$Sft4. 7;W+x;U*©g?^Ig^SSctt, 2 71S 

^Tfe<t^. 77M^;i'S©w;:«, x^-jk i-y 

[0 0 2 5] ffiftfc 7 ^StoRfcB^ Rtt. 1 75S 1 
OTftiuiWiUK lite«e7>';ua©«K:«. 7 

as*7->;k*+->a©K*B ; pft«. 175110 

ItiWil/^. ffiUSlj?7^;k^-+'>ai©«llCtt. 7-fe 
h + ->4«tin4. 77lo*vS©0eliIj§mgcte, 1 7b 

(«, 7;k^i*->X) ^tLT^Tt)J;K 7;un 
*->*© (B&77io*->»£3-£r) Wfctt, y 

Wctt, y h+v*;k^xjkfe«tt^xh+->*;w#x;u 
**$*ns. 7)vn-i/X)i>x=-)i7z;m<D&.mmT 

7U*-7U7$y»©W;:te. y h^->*;u^x;k7 5y 

[0 0 2 6] 7 )l^r)l^&<D^mMl-mt, 1 755 1 
2T*&Z>Cti)W£H<\ 7 )V*)V=?-t&<Dm\Z\3., y 

f^ft. x^i^^fcitT^^k^tfrt^^n&o 
7;u*^x;u#;x;uK(DEE*iiH^te. 17558T'&3 
L^. 77P*;k*Jkfc-;i,a©0ijt;:ti:, y* 

m7= Fgommm^mt* 17551 ot*5uiw 

£b^. SiK^75 KS<DCSItC«, 7-th75K*^S 
tl-5. BiKi^XJ^>7S HSW^^M^ti. 1755 
8T^5:tiUlK Sgte^X;U*>7 5 KS(D0i] 
irtt, y*>>Uk*>75h\ 7* >7Jkfc>7 5 K£ 



(6) 

70 

«t7JC n -*^i5'>7.;U*>75 KA*£&n<&. JgflS^M 
l^Sya^B&SjSE^Stt. 17551 0T*5Ct««ff 
Sb^. iiK*B*75ys©08fctt. v>y^7U7S 
y, 5>x^;W75y;fcJ:tX2-;&;M?*$'X^75y 

tt. 27551 OTfe^CtWiLK fll8*^Sm^;i/ 

10 JteJSBSlXJk^T^^KOWCtt. y^TJk^r^ 
IftOH FSORasJS^Ifctt. 2 7511 OT^Sii 

±#r¥J©# J f*«, 3 0 07558 0 OfibSCiiWS 

u>. v^-x-i x3>±#ai©jir#0!i<hbTtt, 

2000-111914, H2000-2754 3 4 
PCT/JP00/0261 9^flitl:E«Oft 

[0 0 2 7] [tJl'D-XTtf- h7-f 7kk©gtji] 

tf- h7-r;i^A*ssjg-r-5cit*wi b^. v;k<> 
^txhstti ±)ia-x7-t^-h^mmm\z 

»3MC^»*«3 7J51 2©l-f;k ^* 
K?R«t3 7)Sl 2®-JrN>, ^JS^fSc*« 3 7iS 1 2 
ox-^7 : ;^«t:^*ja ; f«cA«i71S6©Any>fl:« 

30 ;k h>*5«fctXx7.^U«. a««jg$:*bTt^Tt> 
J:ii 0 x~7^k y h>*sJ;^xX7 : -;kO'^ffiS (T^ 
fe"^, -0-> -CO-*5j:ri-COO-) (D^-ftlfr 

*«T?ts*. wtR«iK». 7;p3-;Pte*»*©«fc'5fc«! 

[0 0 2 8] «*B^»jo*3 7JS1 2 ©X— r-;US©« 

^ v7 , nhr;i^x-xjk y/h*->^^>, 

40 yh + ->X37>, 1, 4-y^+1f>, 1, 3-v** 
77>, rh7hHD77>. 7^V-;U*3«ty : 7x^ 
h-;U^^n^„ ^*H^Sc^3 7iMl 2©^rh>^ 
(D^JIC«. 7-feh>. y5 L ^x5 1 ;uyh>. vX^JkT" 

h. X5 i ;k7-tx-h*j;^>5 1 ;k7-t:7 i -h^i 
so 2-Xh + ->X5 1 7k7-fex-h, + 
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itmt^m<Dmmm^-mt. i $Ltz.\t.2-z$>z>z.£i)W 

*i©Aay>ii MfTSsiitiWifib^. Any 
^bSMfc**©**^**. Aay>l:«$nxi/^ 
2 5 75S7 5^JU%T&3;i<t/!>W£l'<. 3 

6 5t;PXT*4itiS«3 L<. 4 0 TIM 6 0 

*», ft«»ftADy>ftRft*|5T»4. =8£«±© 

[0 0 2 9] -)K»ftMT't^D-X7tr- h*« 
-*«fc2rfc£tt. O'CEiUOfifll (* 

ssfcttAS) t, ia«-r*;ii *§j&©n 

43, -««fc:58!©*£tt, WlilTADyXt 

UK, tJPn-X7tf-h©ilt i6n5**tl: 
1 071S4 0«19St^n5 ^-pKIHgT 3. -feJWP- 
X7tr- h©ftte. 1 075M3 0Ii%T*5ii*5 

sst:j(f*Hr». (^*«t) '&m-?z> 

<H6 0 7iM2 0 0*CT»t), £<=>(;: $f£L<te8 07!; 
S 1 1 0tT3&5. 

[0030] ftisjm^aaig^LTfr&ssKAnT 

7c, JO»MC«k*Stt©3li»ffi©±#£?«JfflUT*>«fc^. 

*Jt>rv V$-i yonnJftSBSffl^ia 

Kit. E*UT«ff**IR3-a-*CtCJ:0e»^flES 



(7) 

[0 0 3 1 ] »SJ*<BjfeC«k 0 . &tt£MSl!-r 3 £ t h 

j; * t mm izm-ummm e. n * t ©«*#* 

-77tf-h©llt ^©jg^+t 1 07124 0» 
X7tf- h©»a. 1 0 71M3 0RIXT»5^ti5« 
8s JJDSU * t$ JJP L T £ ^ T «k K 

[0032] s^** - 1 o 0755-1 or m 

$L<a- 8 0 75M- 1 0t\ ^^l:!ifJL<a-5 0 
7bM-20t:, *fc#*L<a- 5 0 75S-3 01=) IZ 

m (-75*0 ^»»aiufc5?x^W'>yj3— ;w»* ' 

(- 3 0 75M- 2 Ot) ^TUSST^S. £©,fc3fc:» 
20 SJ-r-St, ^n-^Tisx-hiWWfcttECfi^fcia 

L<. 8*C/«-6t±Tf»4Jlt3&«$e.fC»*L/<, 12 

t/*m±-e»4c j&aui&sa, a 

l> 3: 1 0 0 0 0'C/^atiW^:±fST 

SO, 1 0 0 0 , C/S>*«ftlfiWa:±IBT?»0. ^IT 1 

»«SHS6"r*«f©»ftt*»W34?&aiiBftt©3S*» 
SJ&BM&UTj&»&«»»fc?N^flHcST*3^©«rra 

so [0 0 3 3] ££>tC. ;itl£ 0 75312 0 0*C (»£L< 
a0753§l 5 or. $ £.(C$?£ L<«07!;3e 1 2 CC. 
L<te07!>M 5 Ot) 1, 

^■K±T*4Ci*^e,tC»^L<, 1 2*C/»^±T- 

na*. iooo o"c/u>*«aiiW^±(ET»o, 1 o o 

5P#©iaftt**IW^J!rat&jaaEt©MSrln]JlSr^S&L.T 

o«f*©n«*««-r-&fc*ari9jwr*ct*«-c#*. 

[0 0 3 4] ^ai^SfCfc^Ttt. ^P#©^SIC± 

^fc. ^mmummza^x. ^mmizmiEv. 
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(BMfcS : 6 0 . 9 X, «iS¥^a^S : 2 9 9 ) £tfr 
Sl«*tSC«k0^5 1 ^7-fe7 i -M'k:**Ufc2 Oil 

%a®mt. mm^mmm^. (Dso-fctat, 3 

[0 0 3 5] W«Ufc-fe^D-^7-t7— h*»t <F — 

F£fcteF^A©±tc¥«T«LTfcJ;^U *»o 
-t^o-7.7-fe7— hi§?fc£ffl^T, ffl^WTSitMbT 

#MBS6 1 - 1 5 8 4 1 4^. #Mf 1 - 1 2 2 4 1 9 
f , 43«fctf*JBJ¥ 1 1 - 1 9 8 2 8 5^0D-&«JB»KE 

5> -t ;W □ - X 7 "fe x - h «* £ git 5£ f * C £ \Z «fc o T 7 
-f;UA<£^SbTfeJ;<, #l*Jf #^BS 6 0 - 2 7 5 6 
2 f , 4#MBB 6 1 -9 4 7 24^, 1f ffiBS 6 1-947 
2 4 5^, 4fF^BS6 1 - 1 04 8 1 3^. f#^B3 6 1 - 
1 584 1 3^, $S«fctfWH¥6- 1 3 4 9 3 3^(D& 

185 6- 1 6 2 6 1 7 4?®93llll«(;:ae£0ffitt&# U V 

its, &&S©tf U VH§^£3im;:ffftT#'J V--:M 
)^A©^^t5£73?*£ffl l>T7-fM £f£© L J: ^„ 
[0 0 3 6] &5Uttxr>©SiE5£ oew, SI— ©flit 

#mzmvT^izm\z%=.<t>ffim&nt£?z\t\z£.K)> 

■7-Ul>AZftmi<Tb£<. 0M.feH*&BB4 4-2O2 

att*#'jv-*«-et>j:<W'iE3esn&t». «g© 

ttJf&te27iMl OIT'SO. ckD»$ L<«2 7bM6 
HT'&O, 2 £>lc:#£L<:«2 7!;M4JlT-&£. £ £© 



(8) 

i, &nm±m. 7>fAi/-> 3 >i, 

•5. t^D-X7tf-h7^ JkMlte, sajfiW©A> 

fu >?&fa±(Drz*>izft-w&rcitmw\z-?y b$it# 

i^'JV.-JCOViTttit$W¥l 0-44 3 2 7^©HJ 
[0 0 3 7] -fe;UD-7,7-fex-h7-f ;WA<D^MW#I 

(TPP) &&tfb l )i?Ui?)l&X7x.— Y> (TCP) 

Kx^7-;woMtrB. v^x;P7^w-h (dmp) . 

i^JL^)Vy^U—b (DEP) , i?7?-)V7* U—b 
(DBP) , i^t^xJU^u-h (DOP) , pyx. 

20 -)ly^U—b (DPP) #>&TSi/X.3-)l'\3ri')ly 9 
V—b (DEHP) :7X>&XXx;KE>0!l 
fctt, 0-7-tf;WX>l>Ul^ (OACTE) 
*±tfO-7tfJ^X>8h'J^ (OACTB) 

Z>, y?)imxZ. ; T)VmpimM (DMP, DEP, DB 
P, DOP, DPP, DEHP) *W*b<ffl^e.n 
3„ DEPfcWDP P*«4*t»*U^. nJ^$iJ©i?jD 

-So W^&J©SSj!JD*li, til/D-X7-fer- h©*© 
0. 17552 5R»%W^HlC*-5r tWi L<, 1 

755 1 5K*%»®fflt3*-5^i^ftt)»*L^„ 
[0 0 3 8] ■fe^D-7x7-fex-h7-r;i^AlCtt, 

*>«tt>. *MtKlh^J('O^Ttt, fifl¥3-l 9 9 2 0 
io If, 35- 1 9 0 7 0 7 3^. B5-1 9-4 7 8 9 

35-271471 f, *3 <tlX3 6-107854 

(K-7 1 ) ©0. 0 17!;MlMS%Wl6fflir^ 
?>Cli:*W*L,<, 0. 0175S0. 2Ri%(D%il: 

SIT- * 5 £ , '£<tffiitM<D%%;mzthj ZWb t>t\ti 

^i»it^j©7* , j-K7'7h mx-toD tfmibztizm 
&&$>Zo mztff^v^{tm±m<DmtLT^ 7^ 

so ;Mbt h'D + ->F;UX> (BHT) , h'J^>^75 



#01)2002-207124 (P2002-207124A) 



15 

> (T B A) 

[0039] ±)vu-7s7±7— hy-i )iA\zmmm^ 
*##r*fc«>jrffiiRnaas:fT5ct*«»sL<. ieiS] 
saaa:UT«0ijA«. ea*xttis£siiK:<ka-tt*»- 

iKW©5fi^u»<. &mxmitz<. ±m&mm\zt>it 

5 0K»%WlBH-r> J;D»i;b<tel 0 7J114 6 
X©«HT. £ 5£*ff*L< til 5 715 4 OR»X©tt 

©MttflfrfSftJaa 

M#*tffC6 0 75S1 6 Ot:, iOffii b<«7 OTill 
5 0t, S6fc»*U<tt8 075M1 4 Ot:©$BfflT, 
5fJ>75£10#. <fcD#£b<ttl 08>7S58a-, 
t^Klil 5^7iS5»0«fflTJftffla*HJfi-r-5 

t^„ $e>lc, ^tie.0isjl!il©abtt>7'f >TJ8ttT 
TfB©M# £ ff & 5 d £ **<fc 0 5f * b 
[0 0 4 0] (Dfiii • 

m&mmti. osnmi. Gfe<Dmm\z$>z>z\ti)W 

£b<, i. mmi. 5«©«fflt:**J:t**«tOJif 
JU, l. iffiMi. 4 {g©^BK$>3 

-f 7UA Ci6Sn4Ji#«IO«**« 3 fg«±T£> & £ £ 

T'&&<, 5 7JIS 1 0 0%/#©^BIC&5;i 

t«K> 1 0 75M8 0 %/ft<DmW\Z3bZ>Z.£ifi 
<fc9#£b<, 1 575M7 0 

-7^;kkfc*Sn*jg#»a©J£#itfl««5 0 0%/ 

<DS<*+©iggM 

M# , /->T©-fe;WP-7.7-tr5 i - h7-f;UA©^© 
iSg£+£glU:9 175M1 0*C. <fc 9»£ b< « 1 75M 

8 < c<g<-r-5„ c:nic<t0 7'f;uA©*i^r6]T*^-^7 l e 



(9) 

(Re, R t h) £JifiJtT-#So S^-OPA© 

[0 0 4 1 ] 3t^W-«ttSfctt*#W-||M4*#fS 

jgBJ£i##©JI£te> 1 07155 0 0 umT'&ZZttf 
$?2;b<, 5 071M2 0 0/imT»5uW^e.l:jfS 
b^. 

[0 0 4 2] 38#ftft=SWffl|-r*^ tT, t^D-X7 
■fey— h7-<JUA©. «[S5 5 0 nmTil3£b£ffil*3b 
^-x-->a> (Re) ©7-f;WAffiK:»ofcffiK©# 

faizizvfz&witf. u-rn©*i6]tcoi/iTfe, 

*5tt5R e©¥l§i&l*i:LT± 5 nmttTT*D, 
AoS*^©l^?-f->3> (Rth) ©7<;i/Affl 

20 \zY^-otz&:M<D-^mz^^mtfi, ^m©*iS]fco 

t^Tfc, ##fa££tt3Rth©¥i%lt*£*P£bT± 1 
0nmOTtt4ut*Jjlf*Lli. SHJ57-f;UA©$tfi 
5 5 0 nmTlStfclftU^-f-ya > (Re) © 

©75f6](-OUTfc, #*lftK*tt*Re©¥^ttSa5P 
ibT±4nm£J[TT*Sit**S6K:fl s *b^. 391 
7-r;WA©iSfi5 5 0 nmt*IKbfc®[»3l/^-f-> 
a> (Rth) ©7-f ;UAffiCjQo7cffi«©^(S]tC*3^-5 
^ffttt, l/i-rn©*r6lt;oliT%), g-^ftd&tt&Rth 
so ©¥*%ffi£**£bT±8 nm&TTifcSCiJPSSK: 
$f£bl^„ tJl'O-7x7-fef-h7'f;i'A(Dlrt(03tf 

<Dm*mffi<D±mmz&i-tz,mft<& ft^^-it^ n <t 

[0 0 4 3] Sffft#*W»-r*CtT, -t;UP-7>T 
-k^-h7-f;UA©5ff#7j[S] (-ttJ^±T3ff#bfc*& 
«i*te*©M#tt*(^]) T?©56»r#tKS 1 0 7SM3 0 
X, <fcD«F£b<tel 5 755 3 0%, £ £l;:j!f£b<« 
2 0 71S3 0X©«BK»UB'r*Jlt*W*b^. fi£»r 
io fflXSrHSS-rs^iT-t^D-XT-t^- h7-T ^A© 
iSElRjA«ffian. H*«J*rbfclBKa9l7 

-r;wA^t>^±T^«o<-r©^4^«iAf)n, 
»s«*-r*^t*«-e*«. Sffi«i©M#«i (-*sjw± 

mmtiT^zbo)*-. jl^T-^^ : b©^+T♦«*f 

[0 0 4 4] C©ct^lCbT#e>n-5-b;PD-X7-t^ 
so -h7-f;UA (ffla»TB) ©7<;UA©JP^«, 5 7iS 
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17 

5 0 0 tfm©«fflC**£ U<. 10 7iS35 

0 MmO«6Htr*5^<i:^<fcD»*L<. 2 071312 0 

tO 0 4 5] •fe;UD-7>7-t^-h7'f JUAt^CO±lC 

ssttt^a. nn^uMwas, x*n (uv) mm. 

U». JMJlfcO^Ttt. 3 3 4 3 3*f«$6 

fcBB«*«*-5. *»Jl©J»Sfi, 0. 175S2ym©© 
HJCfc^diTiW^ b<» 0. 2 75M1 MmWlBfflfCft 

tBElRl bfc^-Ol'A^ -€"©)¥ £#ft©±BtlTi£©:#[6] 
[0 0 4 6] #*b<fl!^-3 4«iB$rJi«:, <B7fcji©ji 20 

[0 0 4 7] BftfttlM (Re=And) tt, g 

(ns>nf) . J¥£;£r6]©E#T*£n z , mm* d £ so 
bfci:#, 5£: (ns-nf) xdTSI^W. I* 
#fa&t@S (Rth) H dx [ (ns+nf) /2) - 
nz] TSi^n^. ifeNzH, it: (ns-nz) 
/ (ns-nf) T£«g£ft3o &a#fB£ste. «55 
0nmCio'<. 

[0 0 4 8] t?ib^, SMI©I^fi!ffiiiNz$ 

nmw\zj:z>. mwijfa\z&v2>&m$Tm<Dftnm<D& 

n<Dfifa\z&vz&m.m<DmfimmoiK*izmi}-?&z> « 

1 inserts. 

[0049] *%fmz&nz>mmmm<Dmmmte. ®rt 

{4fflM^07!)M2 0 0 nm(D©Ht3tcabO. Jl^fS]© 
fifflSte. 07iS2 0 0 nm«®Blcfe?>„ SAffiffilS 
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